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1 

[^fttt#©©ffl] 

[W*«l] BWM (O ; P ;M) frbBUttZfiSJL 
(O ; P ; M) 4»fe#fc«*«4r«3aSi-S«ftW4W* 

Tffi^tr LTEfl3ft;Wfifc©^JHWI«*a» 
**L6*:^©JWJlUS*tt©*«e*«:., t^tTh 

[t«*«2] BAM (O ; P ;M) d»feS»Six5X 
(O ; P ;M) A»6>#fc***S:«a6i-S«ftftJ5cUJA 

gS*"fefi, TD 1^— K©ffi&&ftf»cjc£/S£;iv -tUC 

<t d > hum-"** g t «na««-fc ^u- 1 mntt 
— K©{fe#. iMa*i#w*a»i:iajca^-{?eas*t» 

rfcS-frStHBtfc. *v^|R|tct?fcoTSHISn. WIS 

*>-^©^Slft&fc°^ir/MMXf± % 

*>/h* <*$.!: 5 teW**^ aM*-*-"** ME SSI* 4: 

f^tt* 5 . lMrfBCCD*Vih©fcr?ir/W©&3&fciNfX 

% tnta g «(« t stria c c d * ^ t © m ©tg*r n ftsft 



2 

[»*5i5] et#«i7&M4©v^*va»©JMfc*-aHc 

fBS«R4fefriia-4-£lffiGttttf|l (O ; P ; M) 

7 ] If^JS 1 6 ©V*-r*L*»©JMfcfrfeK: 

tf\?^->-i7-Ft£t>-hf&-££}nX. StilS-fe M)y 
* * ©fTXtf/XttWKJB 5*#4^9^^JCJfcStt % 

20 s?** (12) tefiati-sr. it J; 5 % %R©flMfe£X 
©?a©*W«:£&*-e-3J: 5 *©«, 

il ^nxmrisv' y r>vyy y v-^ * tcjpg s ttfcMia 
iPi»c*s»t5««©#fff^*s, ftttfc, awaittti-fe^* 

v'^7 i A©t±i*'?i/V (13) W!)7U fj!5 
>>7M'-/ i x^ (12) ©SfifpavV' (13) ©rt^Sr 

30 fe 0 

•fe, SulSW^^^/l- (1 3) ©W(f-tfci*7-fey M"< 

aajte^w (zo) fcj3VNT4-*.e>*b5fli-§- (cds) 

©«J»ttcJ;i9 x ^!)7a';w (OR) «:M5rtH± 
tr^-fe/U®^*SB(ffEa*^i/V (13) ©tp(C-£-if£ 
40 flT-9- (SH) ©M»©TT**iSJt» IWBUJ 

^j^i/u (i 3) r±, ft©aj*«*Df^in©fc©»!:^yT 

[»**9] »*Jl7Xf4 8©a^fe(C*3VN-C x m 
IBftKWf-Bifc^ns'* (17) A^iS-i- (VB 
x) «CJ;oT$iJ^$n, WIBIWIIpm^KSR^By^©^ 

^©TT?, SfrIBA*«-§- (VBx) KiJ:-3Tilfcj£S*t5 

f^ir^s#©^s, KnEa*^*^ (13) icmmz 

so [fft^JSio] »*9(i»S9©V'»i**i.*»©«ffe*j£ 
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3 

\z.3s\^X. WlE~>y TJVi/y Y (12) ©*§ 

HWB»W«-T-B*^oy* (17)'lt fltrfE 

fd 9 &©# 0 LV^© tr* -tr/wffiffi©gfc£BtfEffl73 

«#©*«©* v^/witafM-^t^SrUiu rttt- 

i 1 1 1 75M i o ©v*lVtj&»©aHfc* 

^ft©^=^^e^inJM1^gfi, (H 
Bx) te*oT*££ft3lT©Sfc#lWE'>yT/U5'7 h 

do) ©m?^ si-— 1 n-f mmisVT/i> 

1 2 ] StA4 1 1 1 ©iWfe*jSfefc*JV^ 
fWli-SBWBS'y 7A^7 H/-^^ (12) ©f^lbtC 

(12) <Dmmmffiv^ommMi&fti>mM&)\-Mm 

3] »#Jll 2©»fc#arK:*SVvr* buIB 
^*©i'!)7^->7FU^ (12) {4, jISftB&Gi 

tVfc*JB#^.^— Atfi x ffitZ-yV TA">7 h^i?*? (1 

2) ©fls»H:-5-*.*>*u Bfifa^JBtD-^^/i'^7 i y7 B i4 % 
ff2->!)7;v->7 hv-^? (12) ©£>JffiHf o 

[»*Jli4] WMflli 2Xlii 3 ©iWUfrifel::*^ 

T\ fifrfEv' y 7/WV7 b l^-^ ^ (12) B^ny^ft 

m%m®mm-T a o ; 19) ©«w 

tmm->V T;v*yy Y (12) -^IbUr&fcS 

*U iWIEHB***— .fcfc::|sv*-Ctt» wreaflM?*-*' b y 

7^^©^ni/^ftt (i ox) ^©easrUff 

•>'P7;v>'7hv^? (12) ©^ n y^ff-^-ft, jtr 
EtffjJSIIIBvy 7^7 h w^x* (12) kfi** 

[Ht*9(15] W*«17I)M1 4©VN-fn^©«^ 

0~5 0 /imX 2 0~5 0 /z m.. L < fit, Jft 3 

0 u mx 3 0 /t mSgfirfrSi 3 flfS 



4 

CCDt^l rf*±A'0>9 7 x4"^G>tia$Him 

fit, iuiEJpg£;ft,fc:7^;**©lMXfi±, uiwt 
Sfc, 2X 2 f^-fe^©Jn*$ttfc^7^^f--l' 

ffl©^y7-^5sajcWiisajK^st-*5^T, i^— ©10© 

©Angfit, 3 X 3©t"^-fe/W7!;^6 x 6©t , ^-k/i'©^ 

(CjoV^Ttt, Hti1ECCDir^f-©f ^ -fe/V©iP^{^H 
flS, 6x6f^-fe;V75I8X8f^-fe;H0^7^^t'l' 
X©ttHrt-e3Wi-BriBti:*$n-CV^5ii*:»«t-r5 

1 6 ] !**S 1 1 5 ©V vf ^©aWto^ 

•3t^9 ;* — 9 4:3-— fifiXti-t 5 w £ SSOffliS 
B (8 0) *WB'<7*-*tt, fiMWt* 

(VBx, HBx, BM) 5:^-LT % CCD±^^>7<. 

7 L J*<DMwnfr9m-7t"s>* (17) t*rt-s*t>anE 

(8 0) tt, fiJWf-§- (START, SYNC) © 
Jlf|g11©flt©«IIBJJ:|§I3BiS-tt-5ii:Sr4**i:i-5i«ft* 

30 [»#*i7i ii*3Si e ©anfe^jfe^as^-c, «&i2 

IH#P3&S (8 0) tt, K«»3SakiHitUrR»t&*t5 

^7^-^^*!! (8 2) ICIEtt^tbfc, a-— FfrAtl 

3JWfe#8s. 

18]. ««ki-'<# g«R4feicmStttJHtil«:»«' 

«o Sr«fe5siXtJ«/Xtt1Blti-5*:ft©^aSrfl|jLTi^5, @ 
«»SriWki-5fc«)©S«-e*>oT. *u1E»^-fe.^f-'> 
^•^^©fcJt)©^^^^ — ->a Vv'^x-t-Srdx.T 

yfWrA Jcffiffl £>l 5 BfJlE-fe vf - ©JM*auS«tt © 

ffl&MM*. h y y ^^©fi'RV/xtt^fca 

oT, fe-6-f4*>*)iP*U-C**©9Mft»*A»b*S^ 
7^^tt5I irSrW^L, fJlEir yf-^f Alt M 
7X^©iB*©»fk»i(l!6»fe#e>*tSiWt«Sraii- 
Hfflftf. «W©»ttT?itSSlPjt-r*-i:* i 'e*5J:5 
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■o 

m £ *tfc^£t©»f£g5ii SrS" tf HtHWfc-fc ^ Lt 

lair vij- x -t. i <oisi<r>ia##itenKmWi £ n 

K©*«r, til 

§s.mnwmW}tmzmmx\ HUiEccD-fe^f-s*(c 

i- 5 f^-fe/HJ-^fXi 9 fc/h3 < *5 * 5 

K<£9, £*Ui:.fc9, i)(rlE»fki--^* BflWfc 

£ huIS C C D -fe ^IJ- i: <D m <D jftfEtl Mm ft ©il W 

So 

[«#« 2 0 ] gfcfrg 1 8 ©lWfc|£«fc33V^, 

2 1 ] 18M2 0 ©^-ffuMslifc 

SIBK:33V^-C, MfE^^^^ ^w— i/a x-^fAit 

(8 1) (8 0) «r«*T 

33 9, lOTB*l»^A'Sr^br, ^— ifl±, /5rS©«& 

[fft*« 2 2 ] Ift&S 2 1 <&it*S«fc:38^T, iulE 

mwrnm (so n /<7>-^^*y (8 2) zm*. 

StWcx-*. ftPI^ $iJ#M*/v (8 1) Sr^UTpj 
mmoMMttX-fvyf (17) ffifliflH* (v 

Bx, HBx, BM) tioTIH»*Jl, ffiCMffSlB 
(8 0) IttElWft-feV-^^^iKOfHKifctftJ* 

5fcat>©l^8Hb{i-5§- (START, SYNC) Sr#5^ 

i # T * 3 £ «: W* * 1" 3 «fc3S«. 
[11*12 3] »*« 1 8 75S2 2©V^-fix4»©SMft 

[«*3I2 4] lll*H2 3©«ifeSHlJC.33V^-C, S« 

lelttfl 5 , X^aiSr^ix3?LMX^a^B (111) , 



(4) 

6 

&®m<D/<; yi-ttscttum&mw: (no) , mnm 

(Ull 4) , &3W4, tt«ff2tft3Ml*3i1K£ttffl£ 

io ^x^i:, ~>i> T/v->7 M^i^x^ (12) £&ffitx.T 
339, Cltt^CCD-feV-^v'^^AS.t^v'y T>v^y Y 

T, HulE->yT/^>7 FV-^^ (12) 
[0 00 1] 

20 33^T(4, BaWfci»e>SWS*b5XB:Kaflil*S:iaoT 

[0 0 0 2] S«R«9Srftfk-r5R(tc«[ 

30 9, 3^ft«r±lEH, tr3ttJ9!li:W-CE?"J*lx*:fflv^fcr^ 
trfe>-!f->*7^<Hlx.T3o9, *^gtt!E»c, ±|E-fe 

[0 0 0 3] ^oT, *^^J4. *^i*MIS(Cj:3®^ 

a m v ^ 5 v 7 ^ /v*^ ( - mm -r s . 

[0 0 0 4] *^©#gr£.tfglttli, *f4ffl^ 
[0 0 0 5] 

s^tisM^ Ma, stf. »t>avtiiB8i- 

so *Si:U-CJ:9— S3tP**b5Cifc**5. ffl 
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«ffli-6t?*>%5. xv^/v«&©SiJ©fiJ,£f4, S*3t 

aMsas-rsJ:^ 5 *<ommtt* fitt/m 

[0 0 0 6] 9*s?^/H»ifc*:^5J:5lwRW-S*tfcHflc 
«SUt?«H4©«*i:UrE?0Six5*», *>5W±, lo© 
fc , f * -fe/v i: * tf ti 5 /h $ &flMfe£$d» h «f& $ *tfc. 

[0 0 0 7] xS^/Uffi&O&ffilcfc^TSfe— tettft 
-friHJ-ro^-fT'tt:, 7* M> y^*©-fe 

&t)\ CCDtyfffeS. *^PJ(4, ilf"©*' 

£ 5 r. t &<^©-C\ ccDt 

[0 0 0 8] ii^cDCCD-fe^-tf-lCtS^Tfl. ttitfi, 

tiz>o matt, m^mm(o^{z&mvxm^(o^^ 
tiz>mmfc<D%}mz.£<o , fcswi, *i£©ft$m::.t*L 

©±5*S^4&tt, fc3tt©fiJ.k£*L-C^5o ^©S 
£14, sK-r- /v fcfckli&S&mffi 

»4» rtf««a»sr»*u, ^fuctiK mm^m^-r^ 



8 

^■fe/V^aiyK^^r^ni/Wdr^^-^^ (S, fi700, 0 
OOiWbtx^hDyffct), r k— 

■fl £ivtzt°?±;VV^M^ ffa4 0 0, OOOSfO 

flfj ©t"^ir^^^/H^A5Bt«Sft^H, ^30, 0 
OO^/^ffe!), tk-^j ^fct^-trA- 

?^/W;iA5R£®?5?tJ&:£{4. »10 Ofl^Vf^TfcS. 
f^ir/Vy-^/w© K— tr^^Sf|f*SH3SS*u6ll(»4, Bf 
«?5E^©®'>tt, tyfSr»-4 0° CS-W&SP1-5 
rfclcfcBfrtoh,. -t©J;5*ftai±, «StT-J.oS» 

5. 

[0 0 0 9] a^©CCD-fe-ViMc*JV^rt, ^©Bcttl 
U4, ffi^Sr^-TSr irtd<t5a^ra©*^fcgr 

-Ci? ^-fe/v-y-jt/va^ -fe^i)-©3t®©Ji^t°^-feyv© 

= ^Sr3t-t-««r©WBI«:n*M-5J:5K:-r5. TDI 

T (=-7^1 :Frame Transfer) ffiirb 
TftlP>n5SlJ©^*SW©*)fetC*3V^Tf4, *^{4, M 

©E*««te*Stt5. CCDt^fKio-CEft* 
*xfc«fll*©KHi TD I ^e— K©-fevf-©^ 

m%l* Xf4 N FTt- KOtyt©'7^i' SilfcS«0 
^^•©t^-fe^J©^^ ftlD^, -7^^$tt7t^ 

h^^li, -fe->-y-©^[p]©1Slt^3i/i'©?iJ ; Sr«x. 
T*5!9, ^■©J;5^IE«'>^/'V©' : PT'«, #*©f^-fe 

ig©^ n ^^{f-^-lc ioT-t©fi!iJ^©T-f , — B#^c 1 o 

CCD-fe^SrHBUfc^-rsillfctt. ±I5a*{f-^© 
®JEW</W4, - 3^V/xl/^ hnyggffcO, r 
H»4, 5 0 0, 0 0 OfB©^^^ hnyrotiii, — 

[ooio] usiii-TD isMffitffl^t, ^tij-r 
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i?fcoxsa^ti> -*u4. -fe^iKDisftds. 

ftffiO^Stelfrfco-Cil&U w*vf4, ft^&fc^-* 
^fc^-Ctt:. 10 0 f^-feyKD^SJCfc.fcoT^'tS^© 

i*IWomi©H|{*©3tflEis— 3eT*>Htf, l 0 Offffc:* 

i ocs^ftjici&aufetttt^ Etc, BWifeoBraftftiB' 

[0 0 11] ft*ft»l!l*5V^-CI4» CCD^-feViTStf 

fc, <itl00 S hVl'©!^^©^!?*^ 

5 ^^7 u i>.03W5SII^©#ffll±, ^J2 5 0, 0 0 
OUSKMCtiS, -to* 5 *.5i, «fU 

v^/fyoccDtyf©ii?sit j&^ttftJB&T-fe 

t\ SfUVCCD-fe>'1>-*S5ltigE#gB|g$ix-CV' k 5*s, 

[ooi2] attoaaws, mf«***oafftt 

§i L Til * Kgagfts £ ftfc C C D -fe V+S-V-t (DMfflM 



V*3. L*»L4*Sfe, BWfcfcHLT 
•M&CCDIr^f-oafMBXlWBarolMStt, ;* 

[0 0 13] f^-fe/vSr^-g-Xtt rfv-^^i/j -r^r 
ifcitK CCD-fe^©»fifc»»«4:*3Ei-5ri 

B«t*fcHLT*ri^ttJ£*fr5 ±3fc» CCDt^t 

[0014] anftt, awk*actt, 

[0 0 15] SKftWKiisv^THu WPUB'^^SO* 

®No. 06 34 6 7 1Alf:Mi^itTV^. 
[0 0 16] *J8WKHi-5SKftflffoa!RKHLT ; 

fcV>. r*to*>» *H#ffSg5, 426, 6 8 5f, * 
m<8ftt&5, 2 8 9, 5 2 0"*§\ *H^fF^4, 18 
8, 5 3 7-9\ *B4#fFS?5, 3 6 5, 5 6 2f , X 
V v *H#ff5, 2 1 6, 2 5 0^t?fc5. 
[0 0 17] 

[0 0 18] 3WSK©»jE«>BWH:» CCDtyftl 

r fcTffcS." r«>Bfttt» <fc«>$MMB«:CCD-fc 

■f 5 XiH ©IMi 4r«M> * * 5 r. t ^ 41 * tl* L < , 
*fcl5l«p^, Sg*B#Fpa£*a< U, ft*«5»#^J:5^ 

IS*ffl©^ilM•^eaflfK:*^v^■c»R:jl■^^laSi^s. 

[0 0 19] 
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•fl-S^x-Mi, K-feVlJ-v'Xx -Mcteffl^ftS-feVif© 

a»©JWft«*o^9^^ti-ari^x-3< % (MAX 

dr-A(C<toT«fi£$^ ±fE^7.X*©<@*©»&g 

[0 0 2 0] 2 ©^fettafcM&te, fc©1£* 

SrWLTV^5 0 ^(O^mtt. TDIt-Ko 

s*t-c*i«K ccD-fe^BSfinnwftSiis^triia 

Sftt[^D5iST-e*^H, ±1BB*ttJ^&**fc«fll 

±lE1r>"r©^S£*i:*:£-tf5 £iR]B#l£, ftV^Bf 

K&g&f ^-fe/HJ-f XJ; 9 < 45i 5 

»«j*3HBKJ:o-C^-f 5iftfStt*s, ±iacCDi?>"f- 
© f * -fe/K^ifeset ft 1M X(C*B S "T 5 ^ J9! £ ftfc * r- 
s^-eitBtr* -^©mAf riK±9«* 

[0 0 2 1] *3§BJl©±fEfl 2 ©2f&ii. 2iScL-C®« 

±tB* i ©*& t m.^t>^xmm a ©#* t> a*» 

[0 0 2 2] SC. *3B93'©«E1 ,©S«f«#&t)lc, « 

V1f-->;*xA©;fc£>©:a ^V — ">3 ^->^.xA§r 

d^.Tdot), ^^>7^ /k-->3 y->^f Alt _h|a 40 

iMft-fc Vifs/X =r A fcffiffl £ ft* ±lB-fc ^©ttirtlUS 

_hlB-fe>-^->^7 i A(i, ±ffi*7X*©<B*©8Hfe55& 

fit), 

[0 0 2 3] ;fc3S9i©£S2©gig«:£*#jl;:, £TF©# 
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tS.CCDlfttyt^fAi:^ VHbt^z am* t 

IB©±Eft#«fcMbfc.fcoT£T5ffe0?»*a*, ±!Btr 
^-^©ttif £\ ±iaccD-fe^<Dtr^-fe/wo!?4gise*) 

tKiD, rttfctt), ±iasfe-r-<#is 

4b i ±BC CD-t^Vt ©M©±15fc*frWfcMBi©i&W 

[0 0 2 4] 3«693©±1B* 1 ©iWfeXtfgatt:, 

[0 0 2 5] #3§ej©!g 1 ©*8!XUGK««rtfyi1-5*t 

-g-i-fi, ccDtytotr^-fe^rottft, :nf)SI 

[0 0 2 6] *&W(D% 1 ©*jfeRU««l±, CCDt 
is-C*5©T?, Sv^*#<»/j:5#*©fflJfe^ IBID 

c c D-t ^ 4 yRxmmm^snf v^r t a* x- 

tot, ««S:lliifrt-5fc»i>fcJ«EALfc, S^b 
^ -< 7°© C C D ir §C£ [S]± S -fr 5 r t *s X 

# , *ffliifi©W5fiBHB»* ±Dl3E<e u^<^* T-{£T 

CCD-fe^-9-3tif-t©WW*^-«S(f*s % «tSc©Si$©fc 

?>f^fb^-K^, #t©I/i5CCDtyf^It5 

[0 0 2 7] -fc >"}?-© =1^ h©ffi«{CjDx.T^ 

[0 0 2 8] *3§l^©^ 1 ©*feS,t/K«©»* LV^ 

=^^0 j lt, i^w-^^^L.x^mmjj^\<o±^t£^ 7* 
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tlrztf* ^©i 5ft2ri°Ji4, tt*a*fc*5V*-tti1IWT 

©fT©#Gl, i-*t>%» ±E*¥*fiI^»LTKXi-5 

&>5W4;fiJf) fix •>!)7;w>7H/^?OlfJSt 

tt&©tt{fcXX©?a©«tf 
a*, ±K'>y T/u->7 h us?** tear §1x5.1:31::, 
=fr^5. rrfcisv^T, K8ft©aK«ilS©yil©«W 

v 3l>v<f> ttj t> v = ^© tf ^eg-t-ft fc> *>i&2ti- 3 

[0 0 2 9] *5§l3J3f4, iEV^-Y-J-S v9 

©K^^tf5wHsr-#5. ^r©.fc?ftfflj£©* 
fcft*«j4fc©tt, fcJ: !9^TS^«»tSr® 

tt*a«-er±--*!tt-e*>5. iurk, *« 

93£rH;&6-f-5£, CCDtyf^fi.OiftCT'n^ 
ST«jfc»*-5 &!«£»«*©«* ©9S#©* 

[0 0 3 0] *3BW©*l©*ftRt5Ss«fci3V^tt % 
&©>f4, »K:»te©§l*&"#-C*5. 

[oo3i] 7-^sa**tiiiab»as 



14 

J^geBf^^Tte, 2 1 p/mm©^it*^tC+^ 

gggi©3{g£Ui (1-fcfc*>, 1, 70 0mmS4 8 0m 
m) -C-foO, rtb{-«t!J, ffig|©~*^oT®«Lfc 
UK. *>^AM1-5&£tiSt3£Sl4, M«/V7? 

*&8%-c*>a. let, *ftffl^y9-^scati*ai«»ss 

J4, R+^Tfj^fcSixSfc^aSix, ^©Palfc, 
b jfc ttii, tf * v v&» T? S> a. \z/< n% 

{4, 2 0mm/g>©Safttt5TD I Srffiffl LT 

l^c^t§l3^s^-^5v^T, i2g>xi2. 5 = 150^ 

[0 0 3 2] *38W©#*bv^H«W»tJ:ixsr, ¥LMX 

39*»5>ix5. *«BJ©r©^ffi^Jf4, loofi 

S. S'J©fiJ^{4, S#©tt^(cj;?,« 

(4, M;U4\ 2fg©f&^f4, rE»«Efr-t©*«:*flir»w* 
#<b, *©flB«©4^©l L*»|Bft-r5r.i:i6S-(*#JS: 
v% *3SW©Ja*©fe*XWSf0jftSr«TtJ:9»*IB»cR 

[0 0 3 3] 

[&m<Dmm<Dmm] *»K©ft-o*»<oft*w4iiife« 

HS©ftffi#**g9l*lft£1-Sfc©&9K 

bTttftfjftVN,, 
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[0 0 3 4] HI Sr#J&i"5£* TDI^KOCCD 
ftttt 2 M 4 <^ft(D I O x ^ p y ^ftflC i oT, C 

cDtyfotM*^ h y i o^gsttsnr*5 

y^fl^Uot, ^!)7/w>7H/y7?i2t:88j 
SJxTV^5o ftflWW^RSli^o^^ i 7tt. CCDtV 
Wmjjt^/isl 3*»«**5fc«>O#JWflr-^0RSr 

ftoww^s*^^ ^ i 7^&(7)a»flfcDso?^ 

5 ^i?<DTX\ Wl&WM-* h V y 9 * 1 0 <r> M*9 

-*f4, i»t«*^oy? 1 7^^CD$tJWf^LD 
[0 0 3 5] H2«r#JSr5£:, *»«©FT^K© 
f^(t Hi tc^-fTD I ^— Ktyt^rAt^tf 

-efcsas, ao x ^ p 7^iff (aotsjsif itT' 

tvy 7A->7 h i/^x^ 1 2 i <dk&* -team** 
~?hv y?xt m c-+»sr*-r sE«e3R'^ h y * * * 

[0 0 3 6] ftfcttffli-S-fc^^yAoWtBtt. S 
*(frt;if4 N TD 1^— K1r^iH£B1~5fcOTfc?U F 

o^srai-sfstft^st-^y y^* i ia»e>-> 
y t/vs^ h i^*^ i 2^on*(!!)fis*, sow*-? 

S*^n j/^ l 7i»5)OAOxMI Ox^ n ^{f-^ 
AfcfcV^TKtf-. TDl^-KtytfelljiftS,, t£o 

[0 0 3 7] il»<^CCD-fe>1?-aW-t©»Jffll3£«<75S 



i5 

tt^ttKtt, fc°^ir/^t^-^-/ (binning) 
[0 0 3 8] HlXttBI2(OCCDir^^ioT»ft 

0 ; 1 0, 1 l0S*fc*8l3Fix-cu^"5rtBtt^>*>5* 

^f±, I Ox 9n ^{f#<£>8bttK«fc 9, 1 OCOtT^t) 
S/y TAs^y hl"i/X? 1 2C0^^-Bt^€*$tL5o 

JJcfc, ^i5^>!)7;^7H/^^ l 2<ottfi 

0; 1 1 © 1 o©ff©tWvy 7/V*>7 h 1 
2^m^ti^ -trfl^Hfc:, Jhito«t5K, tli^^^ 

1 7fcioT«^*ix5CDSft#Ofia»OT"T?, **3 

&*<D&&<Dmt % LD 

[0 0 3 9] l2 3S:#flgi"5fc, C C Dir >f-^ft^ 
40 *ffl*«#iS*SixTV^5o ffi^l>^/H3^ N OR{f 

~(Dt°9±/\>'/ltmM'&*Jry±: y h w</W4. Mi 
so o^<— ^ u^/v^s, ^-r^->^ 1 5 cic^ES^tt 



^¥9-200625 



17 

5o B*IBZ0tJ3V^T, *4 yf- 1 5 k#HM&U 

ttflT#l"«A'tt % BfflflS OIC*5l^T» SH{f-S§-©ffl 
iroTt-I*oJft5. B#H8Z O&IFZ 1 lC*Jtt5i? njr 

?£fC, ^SO-ZO, S 1 -Z l^^*5tt5ffl^l{S-§- 

[0 04 0] W£MHkT h!)y^710 ; 10, 11© 

i/VT/V^y h US*** 1 2^e>©*7^ftejH©SEiilb/5S 
W*ft*^5«rfc. lXf± J E:n«±co : ?T{v<toT. ftfeK 
sjf-v HJy^^lO ; 10, 11 ©fr©tt;^£: y TA- 

1 2 ©^©^/^©^(C&ff £;ft,fc#< ©t'^-fe 
/l^ib©:£«ffifi£*i-o CCD-fe>"^(^rta5te^^ 
(4, — jftlHUC 9 9. 9 9 9 9%SST'S>-5©T% -^© 

"t^i, CCD-k>-y-t0^g15T-coSP#T{i^F"5ItgT-fe 
5.' 

[0041] ^mwm^wmy^ ?0i7 

^©£ p *«»k: ±oT*j£Sft3fT«ffif<0S*S'y t ■ 

©#®fi, *38W©«»«^K*^ns'^i 7 35, A7J 

[0 0 4 2] flHfeSX-? h y 1 0 ; 1 lWf^ir 

/MBffifi, *^W^t*oTfllJf>TfS5*»c:Sii:*"iRi.lw*3V , » 
Tg^ti,, ra-U-J:!?; ->!)7/v->7 hv-^^l 2 

■7K!) 10 ; 1 l©2.gJLt©b*;7-fevV^fK:±o 

rt^itja^tt, 9 9. 9 9 9 9%ilt^5ff)^ 



(10) 

[004 3] @54:#Bgi-5i:, *%i©CCDtyt 

©SS::£"fa©#«i LT**tbTV^5„ W*!>x;H 3 
©? y 0©&lw, tB^-ft-^-^f^-tr/wffi?^ 

10 if n y h U^/Vd*, Bf Z 0 -C-5-X. £>*V5 C D S 

S n- IMS n(C*3(t5tf'i5'-fe/^*#/5 5 m*!>^/H 

SHflT*©«jftteJ:0i8*nSJt, ffl*!>x/n 3 
tt\ &©W*«fcf1^©*:*te*y 7**1,5. 

[0044] *mm<DUwn.i-^m7v y 9 1 7 <cfi, 

20 ©3^7^ i/U— v-a ^iC.fcoT&^ixSfc'^irA-m 

EJ©#^tt, ftJBi-SSMW***:/^* 1 7ds, SE 
^•SlfetU'5VN-fn^©->'y h t--^^.^©®?gfe 

jgf-^^/V©M^»C, i*Oi'!)7/l'v'7h^^ 
©l^fiS, Mt/tc, vb xff-i§-K:J:oTS!jWKifeJ&$ 

v'a V©S*(CJ^C5) ^tus^^fcJ'-fe^© 

SrfflU r^i>5, ?iJ©^^a^t>H^^ J: b fc-f- 
5. 

[0 0 4 5] *»W**ffi-Sfc, SSl-^n^^^^T 
— v-3 >-©S*»C^CT, 7K 5 P*lRl5.TJ t SiS*[BjlCl*5V^ 

tsij<@©^tM<^^ 7 * * K-r 5 r. t & -e# 5» 

£5Wffj££*Lfc4§'g-Kf4 x ^-©f^D-lr^dS, 9f3 
©-fe>-t>-©=i>-7-< ->a yCioTT'o^Aj 
^■5§^b^lc1SS:©fc'^-fe>'V-9-^Xt UT, S/hf^ir 

[00 4 6]T©^(4, 3 0jumX3 0mn©f^t/V 
f->f X^W-T 5 C C D-fe^*«r«*.*:JftW»aUI5St«0 
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19 20 
«td*;^Tti, B&-§-B i nfi, r^ffij JtSriS GH*t/nim) SriSLTV^S. 

LT*J?), Pix ef ftt, r#^J S*lfc##©tr . [0 0 4 7] 
^-fe/K75-+l£ (Mm) 2rJgLT*Jt) v 1 p/mmJi, [* 1 1 



Bin 


Pix 




e f f 


1 p / m m 


R e 1 . 


d o 


3 


1 x 1 




3 


0 


1 7 


1 0 


0 




2x2 




6 


0 


8 . 5 


2 


5 




3x3 




9 


0 


5 . 6 


1 


1 




4x4 


1 


2 


0 


4 . 2 




6 . 


3 


5x5 


1 


5 


0 


3 . 3 




4 . 


0 


6x6 


1 


B 


0 


2 . 7 




2 . 


8 


7x7 


2 


1 


0 


2 . 4 




2 . 


0 


& x 8 


2 


4 


0 


2 . 0 




1 . 


6 



[0 0 4 8] ±©^f>S5))5^i5»-, ¥— roj.o|^ 
-©cCD-feyt-^fA, *:<DUn&W.7v v 

[0049] *wmm<nmAmcj£\,^xm.m utTD i 

i. o T JIB* Pfllft t£& kftJLoEl 1 <D S Y N C fg-f-CS £ . 
[0 0 5 0] HtfcV^t, f^ir/W^oi/KDffitbffl^ 



2*. JilEJllii^rfam&^T, Mit^4D % %iM^Wh 

oTsi^F$n-c-fe>-9-©io(Dfl^eais^ ft{c x v 
y r/v->7 h v-^ ^ i 2 ROx^oy) ft-^roib 

[0 0 5 1] IS 6 M^i"^— ^l:*5V>Tli, g^l^te, 

iHi, soot" *-tr;K&_kic rg^J £*vcv^5„ 13 6 

i -b 6 icisv^Tfi, mweitttx (Dmmfot't-t 

[0 0 5 2] -fe>-^(7)4&a6fjtf^-fe/HJ--l'X*S!^Si:$ 
*b5**£**1!BJ:!?t>/hSv\ *38W©*2©**»3te 

5. 1 5 0 Mm©a«l»»lifcBBL-C7'n^7AS*tfc 
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•yfXIO ; 1 1 <D¥?±/U<Dmffi\t. H B x ATjff -f- 

■^^ncfei^jx, ->y Tsui/? hu-v? 

i 2©K*aio^t?*t5©-e»4<£< % iisiv 

hDj'^^lO ; 1 1£>®^I4, A^^f-^-HBx^io 

(:: 1 fffctt, i'!)7A'J'7>l'^?l 2\Zfcm£i%. 

^««©tt«T?»TSix5. CI ©ft**- Ktt, 
WBS-^ffi^n 170BMAMfCJ;otM 

[0 0 5 3] ±5Ero^Jtcj3VNTI4, SKl?Jft©&l£tt 
f4, a^<Dt*>-=V^^fcVNTttl 5 0 |zm-efc5©tC 

*«K:3fc#S;ixa. **91©g[ii*fc' V^^:**— 

* h-ett % ifBT^n-f-tt, 
[0 0 5 4] *»SO±3tO»TO*Jfe«lC*5VNT, * 

u:, ->y r/V">7 h i"^? i 2 t#«£*K -tfrb** 

^Sr^-TS. ^:©S*f4, ~>y h US?** 1 

^1)7^7 1 2<D-feyHc#^^^fc®?t 

(4. ^oy^flT-§-9'f>'©lo4rfiy*i-6r.fcK:J:o 

[00 5 5] ^x^v^-Y^SfCi^fc^ir^PiglOtlt^; 
roefiic, ccD-feyt©itii|-r h y yi7^otS 

ioi4; ly^if y t u^ffHTfc 9 , r-r^ 
ifyv^j {c33V^Tf4, W^Mn-^.'r^'y^A'^^-A' 

VOTT, SJE^il«l!«J»c»»i-5iS, ±fE>7 
^/H4, XfflAXoirartKiSiElciK&SftS. 

£>5. »8&1-5*ny*ft-*?-f I'tf-hB-U 
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[0 0 5 6] y^ffty'f^l^t^t^ «^<£> 
^Sp-f^^ it J: (9. • /hS <f5- iAST?*S. * n y 

y T/v->7 h u-^? l 2tt*©J: Sfc«M&HB;*.Ti^ 
fcv^-c, ^C«^I4, ^ny^ft-g-^-f^tr-LfcS* 

[0 0 5 7] s^ff-f-7-f ^AtCftSi, Bf*M 

^ zc/vro 4 is ^ — ^ =: — izj&ffc $ n 5 * » e> X- h 5 „ 

^ v y fig*? 4 >-<D7$7- >*s-r;vfrnm.%\z.f, i 5 1 s 

ft * 7 -f > © "FT? V v- -r /V- ? ai/i'*s?gJ5fc S ix 5 j65>K 
0 8 \Z.7fi-?Z. 5 tC, ]E^IS^f-r^# f^ir/V©* n y ^ 

D-irv-y-(o±^BfS^cf4. -fe^-9-<oiaSt3fi<ft# 

L, — jK6<3f-»4, 4 0° CK&^Xlfo 1 0^ 2 0° C 
mfcVT 1 5 5 yg\ -?:LT\ 8 0° Ctd*5V^T18 0 

*i-J:5K, lOW^o^J;9tit<|B]B*Kj|ft}*i-5 
rirtcif), Btm?StE^I4, ifiKJSV^l, 000^ 

so [o o 5 8] SMfeg*T h y y^^^jsv^fi, il^co 
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5. ftoT, *»K©#*Lv^O60!IKJ:;h,tf, 0 7© 

ft © a %n w © m © «i © n# m t c t> tc o t , ±e ^ ^ * * 

{4, r^^-ify^^j zgirtz. H8i:tt, . r^-ry 
[0059] r w icfctt 5 rasw:, wWie^S© 

fe, SW^Ii^ny^ l 7 ©f^lfttcgl LT5V^ A 
K*i"5ltf|l»*^ by y*:*©*ffiffc*-f 

w#r4» s^s*-^ h y y * * i o , xhu lati-^ h y 

Mly^^lO XliiatS-^ hVy^^ll ©Wfftf-tih, 
^iii/VTsuiyy h Ui/7.j> l 2^IbUt&«>5IHUw, 

~> y t>\"s7 y ui/x? l 2<D#uy ?m%-*uffl v,it 

^ffi-C^rtv^©IEbV^li^-t-6r *Hfi-*- 
5 5. H7*»6>^A»5J: pic, SYNCflt 

9, -t-©ISHc, -> U 7/v->7 h u-^ ^ 1 2 n ^ ^ 

ft-g-tt, ±.nwt8&~>y 7A"s-7 v u*j*t> 1 2 icea 

Mv l 4T-o^±f 5„ I9i;it H-SNcffiv^ra© 

F^^(Br^^©^^e>s^eav— -jr^KASHtagg 

*{f^©f&IW 5 ^£*x-0^ 0 tffiltltK^t 
(4, >>!)7;W^cy^fIf7'fyi, 2(4, ^©JSH 
\ £ ttfc jKt- -y is \ /v £ A- £ ft 7C # x v > -r ^ % 

5ff©s^5:vM;iiB:£f!^i-5©£KitLTv^o 
[0060] ■fr : % i wbmz.%i?k#i\z.fcmzfoz> r^^if 

y^i/j Stbfc.Ja|B*36rifeK:BBUTH:, STF©!^*** 
JS^/tVo Burt. D. J. , GEC© "DEVE 
LOPMENT OF X-RAYCCDs" (Mar 
coni Limited, Hirst Resear 
ch Center, and EEV Ltd, Che 
lmsford) -1992*M 1^10-120 icjr 
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7^®N.odrdwi i kOES A/E STECtii 
"Proceedings of an E 
SA Symposium on Photon De 
tectors for Space Instrum 
entation (1 9 9 2#1 2^©ESA SP — 
356)" 0 Burke B. and Gajar 
S. A. ©"Dynamic suppression 

of interface state dark 
current in buried channel 
io CCDs" - (IEEE Trans. Electr 
on Devices. Vol. E D 3 8 — 2 , 199 

1) o 

[0 0 6 1] mi ozmm-rzt. m^ia-tmmmwc 
£»4, hT-J* 2 1 &m&tz>mn.*&. 

SHlxTio!?, r©ftf4, ^^2 5l:ioTlt*|6] 
tCSft^HBT'fc 5 2 4lCfcoTlEHB«riB 

T-fo5o -hfS7k¥^-^^— r-T-A|4, ^r©— fflSPtCX 

20 «fCj;oT^*t^^fc^VNXlHf— 6^5, — #©fl| 

ic*5v>xft*©mi^^iiiiL, ss-Hauc^-c, -fevu- 

— y K2 3(cAi=fi-5 0 ^©ir^^y KI4, *»«© 
ccD-fev-^^xA^r^Hx.rist) % rcccDtyf 

[0 0 6 2] Bl lSr#Mi-5i, *»W©iSffi«i:b 

r©gB(4, ^-3 0(c5lt)#fj-TV^5 o ^-7 3 0 
30 ©Si£fegC^-f4, J7h f e-#3 1 SrllJtfSL-TJS "3 , ^ 

©y y h-e-^(c<to-c, sa:a©^ii!jsi5^ 3 8 ± 

IE@fe^©^T*AH^tC, ±#XHtTlfti-5r.t*s 
T'#?>c SiteofflWi-tt, CI7-A4 4Sr7k¥*ft^H 
-Hra^HT-lHlte^-BrSfcfc©^— ^ 3 3 SrI|X^L.TV^ 
5„ CI7-A4 4© — i$i&|S(4, Xtt4 2|r^LT 
— *\ _hiaT— A©MfflSPf4, fiB^©T*©^ 
f-jK— h 3 6 <Sri&f*L.-CV^-5 0 ^ 3 4 (CfcoTf^ft 
^ix5Ji^©JIiif-^^- h43 ©Hbtttcj; *) , SSclti^a 
^$^5W$BM>65ffl^(DT^©W^^^- h 3 6 (C#L 
40 ftltfeilS. i^gP©^3te (HR») ©F^C, Xif 3 91; 

ioT^tii^tvs&v^x^f— ^4 i a*, — ^^y^r^ 

KSriiili-S. ^©— te7"7<< v K>4, *-^4 0Ki 
ot, * 5 P*[6]^Sib-5Itgte:/ < c$^TV^-5o -hlSX^t' 
-A4l{4, J^(c, 8cltlftfUI$$tt-CV-'%jNtlSM«:iiii 
L, Softie 14, K4 SlCAJti-^o Ig-feV 

^—5'K4 5f4, ^~^3 5lcioT, ±12—^^7^ 

l-iSW-TS r ^ ©T-t 5±J6©*nt*BW©C C D-fev 
so ■!^^x^f i A5^^ixTV^5„ 
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[0063] m i 2 z&m-rzt, mto&y£&$i9&& 

$fcl^Xi§!|fc*-A7 3£|gJWU ^XHf— Af4, A#P 
WSftgP^iliibT. tyf7 2l;Sfc5„ «*©MR:, 
XjHag7 4S.U : -fe>'i^7 2ft, ^e— * 7 OtCkoT, ® 

7°0*:^^<0 C C D -fe V-th->^. x AT'fe -5o 
[0 0 6 4] ±fc0|*Lfc»-C<03S«Hu ^Sy^5 

i±\ ail \z.7fk-rmm^ mmm±#z— m~m,m-tz> 

rnciO. *«?l©CCDtyf(t JilBT*- 
{4, ^a.^7AWW©TT?BfS|fifflrtl?SftHHH-^rtB 

[0 0 6 5] 013 tc{4, #3gl3S©««fe3£g©3l 1 ©* 20 

OH, {f-5§-VBx, HB xMBMICioT, StiSlE 
ftirVif^^A©^^^^^:^ y ^ 1 7 
(HlXtfBU) «3te©IWfc^ «ltp£S8 

014, STARTMSYNCilftiot, ir^i^ so 

©««tra»S-a-5. *<DH&<DT*?-a=.— f (Ell 
3) (4, «[B&6t)^$n5^— ^ 8 3, 8 4-Cfet), - 

tut*— ^f4, 9^saaa*iiaHe3fi«©±. 

iJ-©f£tb^e— ? (Hill <D^—& 3 5X1^4 0) 
[0 0 6 6] 014 left. /V y-^^MMUWiW&m./ 

«i4, 0 1 0fc*iTOft£H*fc*iftfc*LTV'>5!iS, 

7K¥-T— 'A 2 7^Slt)#(tb^T*5>) , ^(D7k¥-T— A 

©JLx£© * -r :/© c c D -fc y- A K> H (t T v ^ 

[0 0 6 7] fLRXMtlg&aoSftMU J1SI4, HI 

5 A&tfs i 5 b \z7jk-rmmzmi'^-cft t>tiz> 0 mi 5 
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1 0 0±fC^$n§„ ±BffiF*©ffl»4, 01 
lH 1 5 BcDfE-^-^rfflV^T, TSOfetf-JM-S £ 



5H> 



(S/Z> - OH)) 



(1) 



9, 'filzii'0 , 01 5A»SHIMi3teoSM>!r*»Efli 

0?£L£F£-e©El«S I D^6 5 cmKl&}t.$;ixfc.gHfe 
©gfeH^WiaBfd^VTtt, 1. 0 3 6©ffiF^2^&*L 

So 

[0 0 6 8] <t D IHBUlttfcl-Sfc*^ AKXfeitJg 
{4, V^U>5*t*«*4rfflV^-CStfTS*t, roJt^K* 
Ki8^Tf4, B J: 0*#<»«»ii«*i-5 ' 
^ta5T#5o *0«*©»W*fi?)E«a*» I15BIC 
^$^XTV^5. l£f4, afc-f-^tJIMlSMHu ft 

felittl 0 0fcjfffi3*i,-CV*S ±saHfctt 

-~T% ±©iCtot> SggfO I Dm£r 3 2. 5cm 

teR£i-«fc, 2. . o©ffiF*##£>*t, rWdit), a 

ifcjttttl 0 0_b©Bffl|!&C©«©^raf4, JfcjfcOWeW 
e>^S^fe©2^T?fe5„ 

[0 0 6 9] Ltf»Lft# <b, 0 1 5 B »Cg%-f SWiT^tWE 

*{4, 4f&©<i*T-JS^i-5. *7t, Xi»*©«t^iF© 
fl-RBlM'Xas, «iil»a[fcJSVN»»Sr#*.*6»5. r© 

ffi^7°o-fe:^J4, ^HeiliS (MTF) ©IbttJCj; 

aM-aritej: 9, fctf-es a. 

[»2] 

. j^tf c%. v) - | s5n t« • v .-iaai 



(2) 



[IS 3] 



1) 



(3) 



[0 0 7 0] 77^^MI4.«f-e*>5, FI4, X^W 
©l^^?'KOt^X'eS>5. r©1?--fXf4, ?LMX 
i»lt»S!t«^C*5^^T^4, — jftttt, ^<ttil7tT-(4 0. 3 

[0 0 7 1] 016^14, a*©^7t#5t»-MLT, « 

f^^LTV'S. 0. 3mm©J«^f--rX$r^-i-S^8i^ 
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^3t^ ; ^7 7C 3 2 t LT^£tVC^5 0 @16*> 
$£±tttft<0&f&mttl. #*) 6 1 p/mmfiTLt^ 

fcK, a^ttv J:0/h£V*O. lmmOMt-fXSrll!: 
t^77C3 1©*W!MBJ:3 t>seor*5D, HKic, & 
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[0 0 7 2]|i7i;ii > i* roflfcfettft:£>£II£3H 

1»-05W*iB*S, 3 0 jimOir^-fcA'IM'XfcHL-C, ^ 
77D30l;*$JlTfci3 > 4 ft, 6 0 ^m©Wt/V 
t'fXCBLt, /7 7D6 0tf ^ittV^. ^77 

^|g%^UTV5. T^/vSfiiti'titiMTFtt, T 

• [»4] 

sin (n • i ■ p) \ 



MTFc(i) 



■ P 



(4) 



MTFtot (/) = 



sin (b • i • jt) 



■k ■ i • p 

1 8»Oi» T<©*te*-t-«ftttK:HL-C 



[0 0 7 3] Jf«iHl^flc(0±rt:«j«:»»«Btt, 

[»5] 



[0 0 7 4] 

£T 7 7 

D 6 0 c 0.3 

D 6 0 m 0*1 

D 3 0 c 0.3 

F S a 0.1 

[0 0 7 6] Hi 8*>&, S*l^ff^^t°^ir/V^ 

tC^JB 0 . 1 mm^i^t^^CioT^i: 
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